P atients with diabetes have an increased risk of complications of macrovascular (stroke, myoc c cardial infarction, and coronary artery disease) and microvascular disease (retinopathy, nephropathy and neuropathy), which if undetected or left untreated can have a devastating impact on quality of life and a significant financial burden. A communitycbased nac c tional epidemiological health survey (1995c2000) rec c ported a 23.7% prevalence of diabetes mellitus among Saudi adults between the ages of 30 to 70 years. 1 A review of the literature indicates a rising trend in the incidence of diabetes mellitus in recent decades in Saudi Arabia. Complications due to long standing diabetes melc c litus are a major public issue worldwide due to signific c cantly higher morbidity and mortality rates associated with the disease. Furthermore, since optimization of treatment time has an impact on the outcome of lifec threatening complications, frequent screenings are important. Prevalence reports from studies worldwide on microvascular and macrovascular complications of type 2 diabetes show varying rates. The prevalence of cataracts is 26% to 62%, 9 retinopathy 17% to 50%, with 11% to 36% background retinopathy, and 1.7% to 3% proliferative retinopathy, 9c12 blindness 3%, 10 nephropathy 17% to 28%, 13,14 cardiovascular complic c
BACKGROUND AND OBJECTIVES:
Because there is no recent update on the state of diabetes and its concomi--tant complications in Saudi Arabia, we undertook a study of the prevalence of health complications in patients with type 2 diabetes mellitus admitted to our institution. 23 However, this study reported complicac c tions for both types of diabetes. Studies on diabetic complications conducted in Saudi Arabia are very few and restricted. Furthermore, there is no recent update on the state of diabetes and its concomitant complicac c tions in Saudi Arabia, and therefore we undertook the present study to determine the prevalence of health complications in patients with type 2 diabetes in our institution.
METHODS:

METHODS
From the computer database of the Security Forces Hospital, all patients with the diagnosis of type 2 diac c betes who were seen in clinics or admitted to the hosc c pital, and followed between January 1989 and January 2004 were extracted. From these, only those with active followcup visits within 6 months from the time of rec c view were included in the analysis. Patients who were diagnosed with gestational diabetes, type 1 diabetes, recently diagnosed diabetics with <6 months followc up and pediatric patients were excluded from the study. A retrospective review and collection of all pertinent data were conducted including baseline characteristics of age, gender, duration of diabetes, body mass index, blood pressure, and available laboratory results.
The presence of concomitant diabetic complications was determined by retrospective diagnosis, noting the date of onset, age at complication and other pertinent data associated with such complications. Hypertension was based on a preexisting history of hypertension and measurement of BP where systolic BP was conc c sidered an SBP >130 mm Hg and/or a DBP >80 mm Hg based on the seventh report of the Joint National Committee on the Prevention, Detection, Evaluation and Treatment of High Blood Pressure ( JNC 7). BP measurements from at least 4 readings per year were rec c corded as mean BP/year. Body mass index (BMI) was calculated from the formula weight (kg)/height (m 2 ), with a value from 25 to >30 considered overweight and a value ≥30 considered obese. Cataract and retinopathy included findings of nuclear sclerosis for cataracts and the presence of retinal hemorrhages, exudates and macc c ular edema for retinopathy. Neuropathy was considered if there was persistent numbness, paresthesia, loss of a tuning fork tested sense of vibration, or failure to elicit knee and/or ankle jerk reinforcement. Nephropathy was defined by the presence of positive persistent proc c teinuria by urinary dipstick with at least 3 readings per year and/or serum creatinine of more than 130 µmol/L or a glomerular filtration rate by CockcroftcGault of <60 mL/min. Data on microalbuminuria was not availc c able. The presence of acute coronary syndrome (ACS) and myocardial infarction (MI) were based on clinical, electrocardiographic, biochemical and angiographic evic c dence of myocardial ischemia presenting as angina and/ or MI. Stroke was supported by clinical or radiodiagc c nostic evidence (CT scan) of cerebrovascular accident. All values were taken at the initial visit, yearly and at a last visit and summarized as mean±standard deviation for yearly results.
Data management and analysis were conducted 
RESULTS
Of 1952 patients in the study population, 943 (48.3%) were males and 1009 (51.7%) females. Table 1 shows the general characteristics of the population, including age at time of enrollment, age at onset of diabetes, duc c ration of diabetes, and duration of followcup. A famc c ily history of diabetes was documented in 846 patients (43.3%). Most patients were overweight or obese. Table  2 shows the frequencies of diabetic complications. Hypertension, nephropathy and ACS were the most prevalent followed by cataracts, retinopathy, MI, neuc c ropathy, and stroke. The mortality rate from all causes was 8.2%. The prevalence of multiple complications is shown in Figure 1 . Advanced age and a long duration of diabetes were significantly associated with the prevac c lence of diabetes complications (Table 3 ). Regression analysis showed that duration of diabetes has a greater influence on the prevalence of complications than age or sex (Table 4) . ACS and MI occurred as early as 30 years of age, but the prevalence of these complications was higher in older patients and in patients with a longer duration of diabetes (Table 3 ). Arrhythmia and atrial fibrillation appeared the earliest, at 10.1±7.2 years and 10.6±7.1 years, respectively, from the diagnosis of diabetes. Blindness was the last to appear, at 16.3±6.9 years from the onset of diabetes. Complications of diac c betes occurred as early as 1 to 4 years from the diagnosis of diabetes. The prevalence of complications increased with duration of diabetes, becoming more prevalent when duration of diabetes was more than 20 years (Table 3) . There were significant differences in the prevalence At the last visit, 1077 (55.2%) patients were taking oral hypoglycemic agents alone, 206 (10.6%) were takc c ing insulin alone, 647 (33.1%) patients were taking oral hypoglycemic agents plus insulin and 22 (1.1%) were not taking antidiabetic medication.
DISCUSSION
This study is a comprehensive review of type 2 diabetes complications in a hospital setting in an Arab country. The study reveals that most of the complications of diabetes developed between 10 and 13 years from the onset of diabetes, similar to the findings of Kim et al 9 and Chuang. 13 Complications were identified as early as 1 to 4 years from diagnosing diabetes, as the onset probably preceded the time of diagnosis by years in many cases. The incidence of complications continued to rise with age and duration of diabetes. Among female Saudi patients, onset of diabetes was significantly earc c lier than males, but the prevalence of complications was higher among males than females. ACS (seen in 23.1% of our patients) and MI (seen in 14.3%), were higher than in reports from Western countries, 14c19 which may be attributed to the relatively sedentary lifestyle of our population, the lack of awareness of the complications of high blood sugar, high blood pressure, dyslipidemia, and a lack of awareness of how to control these diseasc c es. Hypertension was higher in our study compared to the 25% reported by Famuyiwa 23 and the 34% by Alc Nozha, but our study population was different from their populations. 1 The prevalence of cataracts in our study was lower than in other countries with the same type 2 diabetic population.
9c12 Similarly, neuropathy (13.7%) was lower than in other reports, which indic c cated a prevalence of neuropathy up to 75%. 16, 18, 19 This could be in part due to late screening after the disease is obviously manifested and lack of proper assessment for neuropathy. Our 10.4% prevalence of stroke was relatively high compared to reports from Asia (6%) and Europe (6.3%), 16, 19, 20 but was similar to reports from the UK (2.8%c12.0%). 16, 18, 20 The prevalence of stroke inc c creased to 10.4% in the present study compared to 9.4% reported by Famuyiwa in 1992. 23 Nephropathy (32.1% in our study) was almost similar to the 30.4% to 54.3% of Huraib, 8 but higher than Famuyiwa. 23 Cataract and retinopathy was lower than in Famuyiwa' s report. 23 Mortality was low in the present study compared to other studies since we reported only those deaths that occurred in the hospital. Our study reflects that diabetes and its complications have progressed in Saudi Arabia. Not only has the prevalence rate of each complication risen, but multiple complications were also frequent. As many as six or more complic c cations appeared in a single individual in the present study, which should alert physicians to look to other complications as well. A multidisciplinary managec c ment covering all comorbidities is desired. Improper diet, minimal physical exercise, sedentary lifestyle and the established cultural belief in consanguinity in the population, over and above a genetic predisposic c tion may have influenced these rising figures. Despite rapid modernization, very few Saudis openly enroll in health and fitness clubs. Another factor is that obesity is very common among Saudi nationals. The ethnic factor should also be considered in the analysis of this problem. There is an urgent need to readdress diabec c tes and the development of its complications not only through early referral and aggressive management, but also through making people aware that controlling blood sugar, blood pressure, and lipids together with regular exercise can save a person from the dreaded complications of type 2 diabetes mellitus.
The prevalence of concomitant complications of diabetes is high among Saudis. Cardiovascular and renal complications are most frequent. Many patients
